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THE REPTILES OF THE GALAPAGOS ISLANDS.

Frowm the Collections of Dr. Geo. Baur.

BY 8. GARMAN.

CHELONIA, Sauria and Ophidia have been discovered on
the Galapagos. Excluding the marine forms that may
from time to time be found on the shores, only four fami-
lies ave represented : the Testudinidee of the tortoises, the
Iguanide and the Geckonidee of the lizards, and the Colu-
bridee of the snakes. Neither is peculiar to the locality.
The sea tortoises of the Chelonide are known to visit the
beaches, and stragglers of the Sphargidee may also be
expected to wander there.  Certain of the sea snakes,
Pelamis, of the Hydrophidwe, frequent the waters nearer
the continent and may at times be eapturéd among these
islands.

Two genera of the lizards, Conolophus and Amblyrhyn-
chus, are found only on the Galapagos ; their closest allies,
however, are inhabitants of the western coasts of South
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74 THE REPTILES OF THE GALAPAGOS ISLANDS.

America. The other five, Testudo, Tropidurus, Phyl-
lodactylus, Gonatodes, and Orophis, are genera of which
very closely allied species are distributed along the same
cousts.,

Only one of the species discovered on the islands,
Phyllodactylus tuberculosus, has not been distinguished
from those of the continent. It ranges from Chile to Cali-
fornia. The tnbercles of Dr. Baw’s specimen differ so
much from those of the mainland form that the type may
prove to be a new variety if not a distinet species. The
balance of the species, though in cases but little differen-
tiated, are sufficiently distinet for recognition among their
continental allies.

The aflinities and the amount of differentiation of the
species on the various islands prove beyond question that
the insular genera and species were derived from those of
the nearest South American coasts, either somewhat di-
rectly and recently or more remotely, from common an-
cestors.  While there is a general agreement in regard to
the sources from which the diflferent forms of plants and
animals at present inhabiting the islands were primarily
derived, the agreement is not extended to the manner of
derivation. Advocates of the theory of independent, vol-
anie, origin of the archipelago claim that accidental intro-
ductions have established the flora and fauna, and explain
the varying aflinities of the types Dy asserting the trans-
portation of the same or of different species to particular
islands and by the effects of isolation and varied surround-
ings. They do not consider the six hundred miles or more
of distance from the source oi supply to be an insurmount-
able obstacle, and they are favored by the great Peruvian
curvent and by the winds. Advocates of another theory
hold that the islands once were mountains connected with
what is now the continent by lower lands, that by subsi-
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dence they became separated, and that the modern forms
of life, with exception, perhaps, of one ora few of recent
introduetion, are simply the descendants of continental
forms established in their present localities before the con-
necting lowlands disappeared in the ocean. In both theo-
ries, isolation and differences of circumstances were the
important factors in differentiation ; and the closeness of
existing relationships may be cited in favor of each of the
hypotheses.

The portion of the collection submitted to me for ex-
amination suflices for special determinations but is insufli-
cient for purposes of generalization. It indicates that a
most important contribution to the scientific history of
the region might be made by one who is able to gather
from each of the islands series large enongh to supply the
now-lacking means for comparisons. His most extensive
series, that of Tropidurus, and the tortoises have already
been studied by the Doctor himself. Among those identi-
fied in this paper his collection has added one genus,
Gonatodes, and two new species, Gonatodes collaris and
Phyllodactylus Bawrii, to the list of those reported from
these localities.

One of the most interesting specimens in the collection
is a small Conolophus from Barrington. It is important
beeause of the opportunity it affords for a description of
the young, and because of the light it throws on the deri-
vation of the genus. [ts resemblance to forms of Enya-
lioides is so great that if larger individuals were unknown
we should place it in that genus by the side of Z. laticeps,
as a closely allied species. A comparison of this speci-
men with others of species of Enyalioides makes it very
evident that Conolophus was derived from one of their
immediate ancestors, the nearest, perhaps, that of Z. lati-
ceps. Conolophus and Amblyrhynchus have close anatomi-
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cal affinities, and they must have come from nearly allied
forms, not from the same form. It may be that both of
these genera developed on the same island, the arid belt
near the shores evolving the eactus-eating Conolophus
while Amblyrhynchus made its food of seaweeds. Orv it
may have been that Amblyrhynchus developed on one or
more of the islands on which there was no alternative for the
seaweed, whence the lizard has reached other localities in
which it now oceurs. How these saurians became pos-
sessed of the vegetarian habit is a question to which our
only answer is conjecture. Its inheritance from herbiv-
orous mesozoic progenitors that might have existed is not
to be seriously considered. While it may have been the
case that allied species on the mainland also to some extent
fed on plants, it is more likely that scareity of animal food
rather suddenly brought upon them, whether through euii-
gration or otherwise, compelled a change of diet. Such
achange would be complete in a single generation ; where-
as more gradual diminution in the supply of animals might
induce or permit adaptation, by reduction in size or needs,
to correspond with the conditions. Conolophus with its
feeding habits could only develop in such places as now
harbor it, the higher of the islands, those surrounded by
the cactus-bearing arid belt and possessing the fertile upper
plateaus. By this fact it is restricted to a few of the isl-
ands. But Awblyrhynchus is equally at home on any of
the islands with sufficient shoal water around them for the
production of the seaweeds. It may have started on one
of the islands that have no fertile upper belts, which are
not high enough to arrest the moisture needed for vegeta-
tion. Ilowever it reached such «a territory it would be
obliged to depend on the beaches for subsistence, and from
such a place it might spread over the entire archipelago.
The determinations Dr. Baur has reached in his studies
of the genera Testudo and Tropidurns are the following :
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TESTUDO.

T. ereruanrorcs Iarl. (7. vicing Gthr.) Probably James.

T. mcrornyes Gthr. Albemarle.
T. asixepoxu Gthr. (7. ephippium Gthr.) Abingdon.
T. cALAPAGOENsIS Baur. (7. elephantopus Jack.)  Charles.
T. sicrrra Dum. Bibr. Loeality unknown.

T. ginruert Baur, (7. elephantopus Gthr.) Locality unknown.

TROPIDURUS.
T. aravr Bell. Charles.
T. evirratus Pet. (7. lemniscatus Cope.) Chatham.
T. INpDEFATIGABILIS Baur. James & Indefatigable.
T. pELANONIS Baur. Hood & Gardner.
T. puNcANENsIS Banr. Duncan.
T. ALBEMARLENSIS Baur. Albemarle.
T. pacrricus Steind. Abingdon.
T. pmaveLu St. Bindloe.

In connection with this genus T may add an interesting
note obtained from Count L. If. de Pourtalés in a conver-
sation after his visit to the Galapagos on the Hassler Ex-
pedition.  He stated that one day as he was sitting on a
rock on the shore of one of the islands he saw a hawk
stoop for one of these little lizards running back and forth
on the sands. At once on the approach of his enemy the
lizard rushed into the water and remained there until the
hawk had gone away. So far as I am aware no notice has
heretofore been made of a disposition on the part of species
of Tropidurus to enter the water.

Below are given the determinations and notes secured
by a study of the remainder of the Doctor’s collection.

CONOLOPHUS SUBCRISTATUS Gray ; St.
A specimen from Barrington has a length of hody of
four and three-fourths and of tail seven and one-half inches.
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It is handsomely marked and bears a striking resemblance
to species of Enyalioides. This is apparent even in the
gular sac and the transverse fold on the throat, and sug-
gests that in our systems these genera are placed too far
apart.  The coloration differs materially from that of the
large specimens.  The ground color is of a light olive,
lighter and uniform beneath and blotched and vermiculate
on the back. Between the nape and the hips on the middle
of the dorsal surface there is a series of eight lighter cen-
tred, brownish transverse bands, and between these and
at their sides on the flank there are streaks forming vermi-
culations or rings. The rings enclose spaces of the ground
color; on the lower parts of the flanks they are larger and
more distinct, resembling in a measure those on the flank
of Enyalioides planiceps as figured by Guichenot. The
crown of the head bears scatiered spots of black. The
tail is brown on the top ; on the middle of the side it has
a more or less hroken longitudinal streak of the light color,
below which there is an irregular narrow band of brown
separating it from the lighter color of the lower portion.

Size and color ave the features in which diflerences are
to be detected between this specimen and the larger ones.
Those that obtain are such as will disappear with age. The
several large individuals from the same island nearly ap-
proach a number secured by the Hassler Expedition, for
the Muscum Comparative Zoology, from Albemarle.  The
most notable of the differences between them appear in the
higher labials, as compared with the length, and in a more
coneave frontal region on the specimens from Barrington,
which probably represent a distinet variety of the species.
The largest is about forty-two inches in length, half of
which is tail.

Concerning the dorsal crest there are several items it
may be well to notice here.  In all eases the erest nearly
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or quite disappears between the hips, and on the males it
attains a greater development. Kach of the large spines
of the neck has a small one immediately in front of it, and
frequently the latter is preceded by a still smaller one.
While young the spines are subpyramidal, convex on the
sides and concave behind, but as they grow higher they be-
come more subconical.  Early in life the growth is rapid
and steady ; later it takes on a periodicity that is plainly
indicated in the dorsal spines. Those on the Barrington
specimens ave encircled by three to six ridges, like the
rings around a cow’s horn. These make the outward ap-
pearance of each spine resemble that of the rattle of a small
rattlesnake.  Inalongitudinal section, however, the layers
of the epiderm ave seen to lie closely against each other,
not loosely as in the rattle.  When with age the shape of
the spine becomes subeonical, a slight constriction around
the base of the cap, or slough, prevents its removal. The
periodic growth of the skin lengthens the spine thus push-
ing the older cap farther out so as to expose a portion of
the hase of the new one formed within it. The entire
spine heing dermal there is no vacant space within the sue-
cessive caps, consequently, close as the external resem-
blance is, they do not assume the function of rattles. The
appearanee is brought about by the shape of the cap, or
slough, and the periodicity of the growth. Though not

rattle it confirms my account of the structure and devel-
opment of that organ as given in 1888 (Bull. Mus. Comp.
Zool., xit1, 259). Retention of the several caps adds to
the firmness and rigidity of the spine.  On one individual
the longest spines measure three quarters of an inch.

AMBLYROAYNCIIUS CRISTATUS Dell.

Dr. Baur’s Collection contains specimens from Albe-
marle, Bindloe, Charles and Tower, and in this museum
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there are others from Albemarle, Charles, Duncan and
Jervis islands.  All may be placed in a single species, in
which it scems possible, however, to distinguish three va-
rieties : first, the typical form of the species, A. cristatus,
withthe young profusely mottled with whitish, greenish and
olive and the old reddish, mottled, and clonded with darker
on the sides and usnally with a black blotch between the
shounlders (from Albemarle, Bindloe, Charles and Jervis) ;
second, 4. ater, the large black form, from Duncan, which
exhibits, in large specimens, little or none of the russet
color or the mottling ; and, third, 4. nanus, a small black
form from Tower island, a form that does not appear to
reach half the size of that from Dunecan, and which becomes
nearly uniform black at a size that in 2. eréstatus has more
of green und olive than brown. The smallest specimen of
A. nanus is five inches in length of body and seven and
one-fourth in Tength of tail ; the largest has a body eight
inches long and a tail twelve and a half. Two specimens
of . ater were secured by Professor Agassiz, on the Al-
batross, from Duncan. The larger is fourteen inches in
body and eighteen and a halt in tail. The color distin-
guishes them at once from A. cristatus.  Of the latter those
from Charles appear to have more of the lighter colors in
the young, but iu the old there is little difference to be
detected between the several localities. The smallest spee-
tmen, from Albemarle, measures four and a half inches
in body and five and three-fourths inches in tail. It has
cight or nine transverse bands, or series of lighter spots,
from nape to base of tail, is mottled with lighter on flanks,
and is coarsely puncticulate with brown under throat and
breast.  On the small ones the tubereles of the head are
light colored, and spots of the same color form a sort of
rosette on the nape. The tubercles of the forehead are
flat or convex scules at first, later they become carinate
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and finally subconical.  On the dorsum the crest is fivst
indicated by convex scales that become compressed and
ultimately subconical or pointed. In this genus the crest
on the neck shows the appearance of the rattles more than
that on the back, the opposite of what oceurs on Conolo-
phus,

While looking over the specimens belonging to the
Museum of Comparative Zoology with Count Pourtalés,
he mentioned a statement of Darwin to the effect that this
species does not take to the water for safety, but that
when Darwin had thrown them in they immediately re-
turned to the shore. The Count said that, from his own
observations, among large rocks where there were fishes
the lizards preferred to hide in crevices on shore ; but that
lhe saw them along the open places, where there were num-
bers of them, run into the sea, near the beach where the
water was shallow, andsecrete themselves under the rocks
when pursued from the land.

PHYLLODACTYLUS TUBERCULOSUS Wieg.

This identification may yet be questioned. The speci-
men in the collection, from Chatham, is badly mutilated.
It agrees with Wiegmann’s species in the distribution of
the tubercles but differs in their shape and size; they are
broader and flatter with the keel more distinet from the
rest of the upper surface.

PHYLLODACTYLUS GALAPAGOENSIS Pet.

Dr. Boulenger gives the loeality of this species as Charles
Island. Dr. Baur’s specimens are all reported from Albe-
marle, where it would from his collections appear to be
the only species of the genus. The largest individual
measures three and three-quarters inches, indicating a
smaller species than 2. tuberculosus, of which specimens

ESSEX INST. BULLETIN, VOL. XXIV 11
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of my collecting in the Daule region, above Guayaquil,
reach five and a half. The dorsal tubercles arve less de-
veloped, and those on the head and neck are less numerous
than those of that species, while the large scales below the
tail are not arranged in aregular series. Of ten specimens,
five have three submentals in contact with the mental, as
described by Peters ; four of the others have but two sub-
mentals in the same position, as stated by Boulenger ; and
one individual has four submentals against the mental
shield. In most respects the deseriptions of coloration
given by the mentioned authors accords with that present
on these specimens. A striking contrast is presented by
one example : its ground color is light and the markings
are black ; between the nape and the base of the tail there
are eight transverse bands, bifurcating toward the flank ;
on the tail there are thirteen of the black bands; and the
black band from the nostril through the eye is met at the
car by that from the nape. Ordinarily the dorsal blotches
are brown, separated along the vertebralline, and reduced
to two series of spots.

Pryrropscryrus Baurit sp. n.

This species is still farther than the preceding from
P. tuberculosus. There are but five rows of tubercles on
each side and they are smaller and more irregularly placed
in the rows. The scales of the back of the head and the
neck are granular, as in £. Lleissi.  The mental is rather
short; it is broad and forms an obtuse angle posteriorly,
between two large submentals. The first infralabials are
ahout one-fourth as large as the mental, by which they are
widely separated. Forward from a vertical through the
pupil there are six labials and five to six infralabials.

The colors and markings are like those of . galapa-
goensis.  'The reduction or absence of the tubercles on the
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neck brings this species close to . LReissi, described by
Peters from Guayaquil ;5 the latter is readily distinguished
by its wmental shicld which is almost entirely hetween the
first pair of infralabials, and these are hardly smaller than
the mental itself.

Hub. Tas Cnevas, Charles Island.
Pryrrobacryrus Leer Cope.

On one individual there are six labials in front of a ver-
tical through the pupil on oue side and seven on the other.

Llab. Chatham Island.
(GONATODES COLLARIS SD. 1.

Head moderate ; snout obtusely pointed, longer than
the distance between the eye and the ear opening, one and
one-half times the diameter of the orbit, equal the width of
the crown at the hinder edge of the orbit; forehead flat ;

ear opening small. Digits slender; basal joint slender,
subeylindrical, with larger plates beneath; other joints
more slender, compressed.  Head, throat, npper portions
of body, limbs and tail covered with subequal granular
scales, smallest on the occiput, larger on chin and tail.
Rostral broader than high, pentagonal, incised on the top.
A small internasal toward each side. Two small shields
behind the nostril. Six labials 5 sixth small, slightly behind
the middle of the eye. Five infralabials ; posterior nearly
reaching a vertical from the hinder horder of the eye ; first
large, in contact with two submentals ; mental large, with
a median and two lateral angles posteriorly, in contact
with a pair of moderate submentals, at each side of which
there is one scarcely half as large, from which again a
diminishing series of three or four passes back along the
infralabials.  Abdominal scales moderate, imbricate, hep-
tagonal, flat, similar to scales in front of thighs and arms.
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Tail tapering, subround, covered with small imbricate
scales above and larger ones beneath. The median row
under the tail is subject to great variation: on two of the
specimens the scales are about twice as broad as long ; on
two others they are so broad as to reach from side to side
of the tail. The granules of the throat are fine, quite as
small as those of the occiput ; near the labials and submen-
tals they rapidly increase in size.

Body and limbs dark brownish; back darker, with
numerous small spots of light Dlue. A dark-edged spot
of the blue above the shoulder. In front of each shoulder
there is a vertical band of bluish that does not reach the
median line on the top of the neck. Along the verte-
bral line the back is lighter, and along this light band
there are five pairs of dark spots, and at the hinder edge
of each of these spots there is a smaller one of the light
color.  The first pair of the spots lies transversely in front
of the vertical band, the second behind the shoulders, the
third near the middle of the body, the fourth in front of
the leg, and the fifth across the base of the tail.

Chin and throat yellow to orange. Top and sides of
head brown; with a yellow band from the angle of the
mouth to the nape, another from the eye to the parietal
region, and a third from the nostrils backward over the
supraorbitals.  On the crown the disposition of the yellow
is irregular, hut on each specimen there is a short median
streak of the light color.

This form is very closely allied to Gray’s species G-
ocellatus from Tobago.  The principal ditferences scem
to be in the coloration.  The vertical streak is in front of
the shoulder, and to reach the latter would have to turn
back at its lower end. The head is not so high, and the
outline from rostral to occiput is very slightly but quite
regulurly curved.  In the figure giveu, by Dr. Boulenger,
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of Q. ocellatus, the scales under the fourth toe are smaller
toward the base; in our species they are about equal in
size.

Hab. Wreck Bay, Chatham Island.
OROPIIS BISERIALIS,
IHerpetodryas biserialis Gthr., 1860, Pr. Zool. Soc.
Lond., 97.
Dromicus Chamissonis Pet., 1869, M. B. Berl. Akad.,
T,
D. Chamissonis vav. biserialis Gthr., 1870, Zool.
Ree., vi, 1869, 115.
D. Chamissonis var. dorsalis and var. Habelzi Steind.,
1876, Schl. u. Eid. der Galap.-Inseln, p. 6, pl. 1.
Opleomorphus Chamissonis Cope, 1889, Pr. U.S.
Mus., 147.

There is a single specimen of this snake in the collection
from Iood Island. It is intermediate between Giinther’s
species biserialis and Steindachner’s variety Habelii. Strue-
turally it agrees with the type described by Giuuther, but
it has no spots on the back. The dorsal band is continuous,
though fainter and indistinetly margined behind the middle
of thelength. The type from which the species was origi-
nally described was said to be from Charles Island.  The
present specimen from another locality possesses the
squamation of one of the so-called varieties and the color-
ation of the other. This seems to me to indieate the exist-
ence of but one variety, of which the spotted forms and
those with three postorbitals are individual variations.
There is nothing in the published evidence to show that
the striped form, the spotted form, that with two postor-
bitals, and that with three do not occur amongst the indi-
viduals of any of the localities inhabited by this snake.
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Giinther’s type has three postorbitals and is spotted, Dr.
Bawr’s specimen has three postorbitals and is striped, and
Steindachner’s varieties hoth striped and spotted have but
two postorbitals.

Steindachner’s specimens are from Charles, Hood, In-
defatigable, and Jervis Islands, Baur’s and Giinther’s are
from Charles and Hood.

The species was first placed by Dr. Giinther in Her-
petodvyas. Peters removed it to Dromiens. The type
species of Dromieus is C. angulifer, with two seale pores,
which differs too much to admit of including the Galapagos
serpent with it in the same genus.  Liophis was based by
Wagleron L. miliaris ov L. Merremii, and Ophcomorphus
thus becomes a synonym, being founded on the same type.
Sinee Fitzinger, 1843, has applied the name Orophis direct-
ly to O. Chamissonis it would appear that the best way out
of the confusion lies in retaining his generic designation
for that species and others not generieally distinct.

Oropliis biserialis differs trom O. Clamissonis mainly in
having a larger number of seutes.  Our specimen has 19
rows, no pores, 209 scutes under the body, a divided anal,
a mutilated tail, one loreal, one anteorbital, three postor-
bitals, eight labials, and ten infralabials,  The frontal
does not widen iu front; between the supraorbitals its
sides arve parallel.  The lateral band of light color extends
along the two outer rows of scales, and the upper light
band is on the sixth and seventh rows. The dorsal band
of brown occupies five entire rows with the adjoining edges
of two others; the lateral bands of this color occupy but
three rows with the adjoined edges of two more. All of
the bands fade posteriorly.  The lateral bands of hrown
begin at the nostrils and pass through the eye to the flanks ;
the dorsal band begius on the forchead, where it is not so
dark. Anunteriorly there are spots under the body ; pos-
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teriorly the spots do not appear and the color is more uni-
form white or yellowish. The edges ofthe scales are darker.
The greater part of the brown in the coloration is in the
shape of coarse puncticulations ; these are continued more
or less completely across the abdomen on the hinder edges
of the scutes. On its edges the dorsal band has the ap-
pearance of being serrated. Dr. Giinther found 209 ven-
tral seutes on the type specimen. Steindachner found the
ventrals on his examples to vary from 219 to, 225 and
the subeaudals from 105 to 114,  On O. Chamissonis the
ventrals vary from 175 to 201 and the subcaudals from
100 to 113.

Mus. Comp. Zool., Jan., 1892,
Cambridge, Mass.



